PATENT ABSTRACTS OF JAPAN 



(11 publication number : 2002-329813 
(43}Date of publication of application : 15.11 .2002 



(51)Int.CI. 



H01L 23/12 
H01L 21/56 



(21 Application number : 2001-131574 
(22)Date of filing : 27.04.2001 



(7 1 Applicant : HITACHI LTD 

(72)Inventor : TSUTSUMI YASUKI 
MIWA TAKASHI 
KURODA HIROSHI 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently and easily select semiconductor 
devices, and to reduce a manufacturing cost. 

SOLUTION: In the semiconductor device formed by a MAP system, patterns 
6 and 7 for defective identification are formed on the so!dered-bump forming 
surfaces of a printed wiring board. These patterns 6 and 7 for defective 
identification represent patterns for a display identifying the defective 
semiconductor device, markings are put on the patterns 6 for defective 
identification when there is a defectiveness such as a defective wiring in the 
printed wiring board, and markings are put on the patterns 7 for defective 
identification when the defectiveness is generated in an assembly process. 
The markings are put on either of the patterns 6 or 7 for defective 
identification by flawing by a cutter or the like or the coating of ink or the 
like. Accordingly, the semiconductor device in the defective printed wiring 
board or a defective assembly can be removed efficiently in a short time. 
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CLAIMS 



[C!aim(s)] 

[Claim 1] Have two or more device fields and a defect discernment display is formed in the external electrode 
forming face of said device field, respectively. The process by which marking was carried out to said defect 
discernment display of the device field where the defect was detected by inspection of electrical characteristics 
among said two or more device fields and for which many picking substrates are prepared, The process for which 
the semiconductor chip carried in said two or more device fields is prepared, The process which carries said 
semiconductor chip in said device field by which marking is not carried out to said defect discernment display, 
The process which connects the surface electrode of said semiconductor chip, and the bonding electrode of said 
device field corresponding to this by the connection member, The process which conducts defect inspection of 
said device field where the surface electrode of said semiconductor chip and the bonding electrode of said device 
field corresponding to this were connected by said connection member, The process which carries out marking to 
the defect discernment display of said device field where the defect was detected, The process which forms the 
package closure section while covering to a package said two or more device fields which can be set to a picking 
substrate with mold resin and carrying out the resin seal of said semiconductor chip, A dicing line is met. For said 
every device field Said process which divides and piece[ of an individual ]Hzes a majority of picking substrates 
and said package closure sections, and forms each closure section, The manufacture approach of the 
semiconductor device characterized by having the process which detects marking of said defect discernment 
display and removes said closure section of a defect. 

[Claim 2] Have two or more device fields and a defect discernment display is formed in the external electrode 
forming face of said device field, respectively. The process by which marking was carried out to said defect 
discernment display of the device field where the defect was detected by inspection of electrical characteristics 
among said two or more device fields and for which many picking substrates are prepared, The process for which 
the semiconductor chip carried in said two or more device fields is prepared, The process which carries said 
semiconductor chip in said device field by which marking is not carried out to said defect discernment display, 
The process which connects the surface electrode of said semiconductor chip, and the bonding electrode of said- 
device field corresponding to this by the connection member, The process which conducts defect inspection of 
said device field where the surface electrode of said semiconductor chip and the bonding electrode of said device 
field corresponding to this were connected by said connection member, The process which carries out marking to 
the defect discernment display of said device field where the defect was detected, The process which forms the 
package closure section while covering to a package said two or more device fields which can be set to a picking 
substrate with mold resin and carrying out the resin seal of said semiconductor chip, The process which conducts 
defect inspection of said package closure section, and the process which carries out marking to the defect 
discernment display of said device field where the defect was detected, A dicing line is met. For said every device 
field Said process which divides and piece[ of an individual ]-izes a majority of picking substrates and said 
package closure sections, and forms each closure section, The manufacture approach of the semiconductor 
device characterized by having the process which detects marking of said defect discernment display and 
removes said closure section of a defect. 

[Claim 3] Have two or more device fields and a defect discernment display is formed in the external electrode 
forming face of said device field, respectively. The process by which marking was carried out to said defect 
discernment display of the device field where the defect was detected by inspection of electrical characteristics 
among said two or more device fields and for which many picking substrates are prepared, The process for which 
the semiconductor chip carried in said two or more device fields is prepared, The process which carries said 
semiconductor chip in said device field by which marking is not carried out to said defect discernment display, 
The process which connects the surface electrode of said semiconductor chip, and the bonding electrode of said 
device field corresponding to this by the connection member, The process which conducts defect inspection of 
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t said device field where the surface electrode cf said semiconductor chip and the bonding electrode cf said devise 
field corresponding tc this were connected by said connection member, The process which carries out marking to 
the defect discernment display of said device field where the defect was detected, The process which forms the 
package closure section while covering to a package said two or more device fields which can be set to a picking 
substrate with mold resin and carrying out the resin seal of said semiconductor chip, The process which conducts 
defect inspection of said package closure section, and the process which carries out marking to the defect 
discernment display of said device field where the defect was detected, The process which forms an external 
electrode in the external electrode forming face of said device field, and the process which performs defect 
detection of an external electrode, The process which carries out marking to the defect discernment display of 
said device field where the defect was detected, A dicing line is met. For said every device field Said process 
which divides and piece[ of an individual ]-izes a majority of picking substrates and said package closure sections, 
and forms each closure section, The manufacture approach of the semiconductor device characterized by having 
the process which detects marking of said defect discernment display and removes said closure section of a 
defect. 

[Claim 4] Have two or more device fields and a defect discernment display is formed in the external electrode 
forming face of said device field, respectively. The process by which marking was carried out to said defect 
discernment display of the device field where the defect was detected by inspection of electrical characteristics 
among said two or more device fields and for which many picking substrates are prepared, The process for which 
the semiconductor chip carried in said two or more device fields is prepared, The process which carries said 
semiconductor chip in said device field by which marking is not carried out to said defect discernment display, 
The process which connects the surface electrode of said semiconductor chip, and the bonding electrode of said 
device field corresponding to this by the connection member, The process which conducts defect inspection of 
said device field where the surface electrode of said semiconductor chip and the bonding electrode of said device 
field corresponding to this were connected by said connection member, The process which carries out marking to 
the defect discernment display of said device field where the defect was detected, The process which forms the 
package closure section while covering to a package said two or more device fields which can be set to a picking 
substrate with mold resin and carrying out the resin seal of said semiconductor chip, The process which conducts 
defect inspection of said package closure section, and the process which carries out marking to the defect 
discernment display of said device field where the defect was detected, The process which forms an external 
electrode in the external electrode forming face of said device field, and the process which performs defect 
detection of an external electrode, The process which carries out marking to the defect discernment display of 
said device field where the defect was detected, A dicing line is met. For said every device field Said process 
which divides and piece[ of an individual ]Hzes a majority of picking substrates and said package closure sections, 

. and forms each closure section, The manufacture approach of the semiconductor device characterized by having. — 

the process which detects the defect of each closure section of said, the process which carries out marking to 
the defect discernment display of said device field where the defect was detected, and the process which detects 
marking of said defect discernment display and removes said closure section of a defect. 

[Claim 5] The 6th defect discernment display is formed, respectively, two or more device fields — having — the 
external electrode forming face of said device field — the 1- The process by which marking was carried out to 
said 1st defect discernment display of the device field where the defect was detected by inspection of electrical 
characteristics among said two or more device fields and for which many picking substrates are prepared, The 
process for which the semiconductor chip carried in said two or more device fields is prepared, The process 
which carries said semiconductor chip in said device field by which marking is not carried out to said 1st defect 
discernment display, The process which connects the surface electrode of said semiconductor chip, and the 
bonding electrode of said device field corresponding to this by the connection member, The process which 
conducts defect inspection of said device field where the surface electrode of said semiconductor chip and the 
bonding electrode of said device field corresponding to this were connected by said connection member, When 
marking is carried out to the 2nd defect discernment display of said device field when the poor bonding of said 
semiconductor chip is detected, and the faulty connection of said connection member is detected The process 
which carries out marking to the 3rd defect discernment display of said device field, The process which forms the 
package closure section while covering to a package said two or more device fields which can be set to a picking 
substrate with mold resin and carrying out the resin seal of said semiconductor chip, The process which conducts 
defect inspection of said package closure section, and the process which carries out marking to the 4th defect 
discernment display of said device field where the defect was detected, The process which forms an external 
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t electrode in the external electrode forming face cf said device field, and the process which performs defect 
detection cf said external electrode, The process which carries cut marking to the 5th defect discernment display 
of said device field where the defect was detected, A dicing line is met. For said every device field Said process 
which divides and piecel of an individual ]-izes a majority of picking substrates and said package closure sections, 
and forms each closure section, The process which performs defect detection cf each closure section of said, 
and the process which carries out marking to the 6th defect discernment display cf said device field where the 
defect was detected, said the 1- the manufacture approach of the semiconductor device characterized by having 
the process which detects marking cf the 6th defect discernment display and removes said closure section of a 
defect. 



[Translation done.] 



* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to sorting of the semiconductor device formed by the 
package mold method (MAP:Mo!d Array Package) about the manufacturing technology of a semiconductor device, 
and relates to an effective technique. 
[0002] 

[Description of the Prior Art] For example, in the semiconductor device of surface mount form packages, such as 
CSP (Chip Size Package), the so-called package mold method is learned as a technique of improving productive 
efficiency and attaining low cost-ization. 

[0003] According to the place which this invention person examined, a package mold method is the approach of 
two or more device fields being divided, carrying out the resin seal of two or more device fields which were . 
formed by standing in a row and where many semiconductor chips were carried in each using the printed-circuit 
board of picking by mold in the state of a wrap at a package, and forming the package closure section. 
[0004] And external terminals, such as a solder bump, are formed after a resin seal, dicing is performed, much 
picking printed-circuit boards and package closure sections are divided per device field (formation of the piece of 
an individual), and each package is formed. 

[0005] Moreover, when the device field of a printed-circuit board in which a semiconductor chip is carried has 
poor wiring, the mark of defect discernment which prevents that a semiconductor chip is carried in the device 
field is prepared in the defect part As a mark of this defect discernment, it is the marking-off of marking in the 
seal for defect discernment, ink, etc., or a defect part front face etc., for example. 

[0006] Then, screening from which the piece[ of an individual ]-ized semiconductor device removes the product 
of a potential defect etc. in a sorting process is performed, and the judgment of an excellent article and a 
defective is performed. 

[0007] In addition, as an example to which this kind of semiconductor device is stated in detail, there is JP.12- 
12745.A and the semiconductor device assembled using a package moid method is indicated by this reference. 
[0008] 

[Problem(s) to be Solved by the Invention] However, it was found out by this invention person in the 
manufacturing technology in the semiconductor device of the above MAP methods that there are the following 
troubles. 

[0009] That is, since the mark of defect discernment cannot distinguish from an appearance in the semiconductor 
device piece[ of an individual ]-ized after performing a resin seal collectively, management of a defective is 
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B difficult. 

'001 01 Therefore, in a sorting process, while having to conduct screening inspection cf oil semiecnductcr devices, 

the time amount concerning screening of this sorting process becoming long and the manufacture effectiveness 

of a semiconductor device becoming low, judgment of at which process the semiconductor device distinguished 

from the defect was generated is difficult, and there is a problem that failure analysis is difficult. 

[001 1] The purpose of this invention sorts out a semiconductor device efficiently and easily, and is to offer the 

manufacture approach of the semiconductor device which can make a manufacturing cost small. 

[0012] The other purposes and the new description will become clear from description and the accompanying 

drawing of this specification along [ said ] this invention. 

[0013] 

[Means for Solving the Problem] It will be as follows if the outline of a typical tiling is briefly explained among 
invention indicated in this application. 

[0014] Namely, the manufacture approach of the semiconductor device of this invention Have two or more device 
fields and a defect discernment display is formed in the external electrode forming face of this device field, 
respectively. The process by which marking was carried out to the defect discernment display of the device field 
where the defect was detected by inspection of electrical characteristics among two or more device fields and for 
which many picking substrates are prepared, The process for which the semiconductor chip carried in two or 
more device fields is prepared, and the process which carries said semiconductor chip in the device field by which 
marking is not carried out to a defect discernment display, The process which connects the surface electrode of 
a semiconductor chip, and the bonding electrode of the device field corresponding to this by the connection 
member, The process which conducts defect inspection of the device field where the surface electrode of a 
semiconductor chip and the bonding electrode of the device field corresponding to this were connected by the 
connection member, The process which carries out marking to the defect discernment display of the device field 
where the defect was detected, The process which forms the package closure section while covering to a 
package two or more device fields which can be set to a picking substrate with mold resin and carrying out the 
resin seal of the semiconductor chip, Much picking substrates and package closure sections are divided and 
piece[ of an individual ]-ized for every device field along a dicing line, and it has the process which forms each 
closure section, and the process which detects the defect identification marking formed in the defect 
discernment display, and removes a defect's closure section. 

[0015] Moreover, the manufacture approach of the semiconductor device of this invention has two or more device 
fields. A defect discernment display is formed in the external electrode forming face of this device field, 
respectively. The process by which marking was carried out to the defect discernment display of the device field 
where the defect was detected by inspection of electrical characteristics among two or more device fields and for 
..which many picking substrates^ a re prepared, The process for which .the semiconductor, chip carried in two. or - . 
more device fields is prepared, and the process which carries a semiconductor chip in the device field by which 
marking is not carried out to a defect discernment display, The process which connects the surface electrode of 
a semiconductor chip, and the bonding electrode of the device field corresponding to this by the connection 
member, The process which conducts defect inspection of the device field where the surface electrode of a 
semiconductor chip and the bonding electrode of the device field corresponding to this were connected by the 
connection member, The process which carries out marking to the defect discernment display of said device field 
where the defect was detected, The process which forms the package closure section while covering to a 
package two or more device fields which can be set to a picking substrate with mold resin and carrying out the 
resin seal of the semiconductor chip, The process which conducts defect inspection of the package closure 
section, and the process which carries out marking to the defect discernment display of said device field where 
the defect was detected, Much picking substrates and package closure sections are divided and piece[ of an 
individual ]-ized for every device field along a dicing line, and it has the process which forms each closure section, 
and the process which detects the defect identification marking formed in the defect discernment display, and 
removes said closure section of a defect. 

"0016] Furthermore, the manufacture approach of the semiconductor device of this invention has two or more 
device fields. A defect discernment display is formed in the external electrode forming face of this device field, 
respectively. The process by which marking was carried out to the defect discernment display of the device field 
where the defect was detected by inspection of electrical characteristics among two or more device fields and for 
which many picking substrates are prepared, The process for which the semiconductor chip carried in two or 
more device fields is prepared, and the process which carries a semiconductor chip in the device field by which 
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marking is not carried cut to a defect discernment display, The process which connects the surface electrode cf 
a semiconductor chip, and the bonding electrode of the device field corresponding to this by the connection 
member, The process which conducts defect inspection of the device field where the surface electrode of a 
semiconductor chip and the bonding electrode of the device field corresponding to this were connected by the 
connection member, The process which carries out marking to the defect discernment display of the device field 
where the defect was detected, The process which forms the package closure section while covering to a 
package two or more device fields which can be set to a picking substrate with moid resin and carrying out the 
resin seal of the semiconductor chip, The process which conducts defect inspection of the package closure 
section, and the process which carries out marking to the defect discernment display of said device field where 
the defect was detected, The process which forms an external electrode in the external electrode forming face of 
a device field, and the process which performs defect detection of an external electrode, The process which 
carries out marking to the defect discernment display of the device field where the defect was detected, Much 
picking substrates and package closure sections are divided and piece[ of an individual ]Hzed for every device 
field along a dicing line, and it has the process which forms each closure section, and the process which detects 
the defect identification marking formed in the defect discernment display, and removes said closure section of a 
defect. 

[0017] Moreover, the manufacture approach of the semiconductor device of this invention has two or more device 
fields. A defect discernment display is formed in the external electrode forming face of this device field, 
respectively. The process by which marking was carried out to the defect discernment display of the device field 
where the defect was detected by inspection of electrical characteristics among two or more device fields and for 
which many picking substrates are prepared, The process for which the semiconductor chip carried in two or 
more device fields is prepared, and the process which carries a semiconductor chip in the device field by which 
marking is not carried out to a defect discernment display, The process which connects the surface electrode of 
a semiconductor chip, and the bonding electrode of the device field corresponding to this by the connection 
member, The process which conducts defect inspection of the device field where the surface electrode of a 
semiconductor chip and the bonding electrode of the device field corresponding to this were connected by the 
connection member, The process which carries out marking to the defect discernment display of the device field 
where the defect was detected, The process which forms the package closure section while covering to a 
package two or more device fields which can be set to a picking substrate with mold resin and carrying out the 
resin seal of the semiconductor chip, The process which conducts defect inspection of this package closure 
section, and the process which carries out marking to the defect discernment display of the device field where 
the defect was detected, The process which forms an external electrode in the external electrode forming face of 
a device field, and the process which performs defect detection of an external electrode, The process which 
carries out marking to the defect discernment display of the. device field where the defect was.detected, The 
process which divides and piece[ of an individual ]Hzes much picking substrates and package closure sections for 
every device field along a dicing line, and forms each closure section, It has the process which detects the defect 
of each closure section, the process which carries out marking to the defect discernment display of the device 
field where the defect was detected, and the process which detects the defect identification marking formed in 
the defect discernment display, and removes a defect's closure section. 

[0018] Furthermore, the manufacture approach of the semiconductor device of this invention has two or more 
device fields. The 6th defect discernment display is formed, respectively, the external electrode forming face of 
this device field — the 1- The process by which marking was carried out to the 1 st defect discernment display of 
the device field where the defect was detected by inspection of electrical characteristics among two or more 
device fields and for which many picking substrates are prepared, The process for which the semiconductor chip 
carried in two or more device fields is prepared, and the process which carries a semiconductor chip in the device 
field by which marking is not carried out to the 1 st defect discernment display, The process which connects the 
surface electrode of a semiconductor chip, and the bonding electrode of the device field corresponding to this by 
the connection member, The process which conducts defect inspection of the device field where the surface 
electrode of a semiconductor chip and the bonding electrode of the device field corresponding to this were 
connected by trie connection member, When marking is carried out to the 2nd defect discernment display cf a 
device field when the poor bonding of a semiconductor chip is detected, and the faulty connection of a 
connection member is detected The process which carries out marking to the 3rd defect discernment display of a 
device field, and the process which forms the package closure section while covering to a package two or more 
device fields which can be set to a picking substrate with mold resin and carrying out the resin seal of the 



semiconductor chip, "The process which conducts defect inspection cf the package closure section, and the 
process which carries out marking to the 4th defect discernment display cf the device field where the cefect was 
detected, The process which forms an external electrode in the external electrode forming face cf a device field, 
and the process which performs defect detection of an external electrode, The process which carries out marking 
to the 5th defect discernment display of the device field where the defect was detected, The process which 
divides and piece[ of an individual j-izes much picking substrates and package closure sections for every device 
field along a dicing line, and forms each closure section, the process which performs defect detection of each 
closure section, the process which carries out marking to the 6th defect discernment display of the device field 
where the defect was detected, and the 1- the defect identification marking formed in the 6th defect discernment 
display is detected, and it has the process which removes a defect's closure section. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail based 
on a drawing. 

[0020] The explanatory view and drawing 1 2 which showed the example of a display of the pattern for defect 
discernment with which the explanatory view of a production process [ in / drawing 3 / an appearance 
perspective view / in / in the sectional view of the semiconductor device according / drawing 1 / to the gestalt 
of 1 operation of this invention and drawing 2 / the semiconductor device of drawing t / and / in the bottom view 
of the semiconductor device of drawing 1 , drawing 4 - drawing 1 0 / the semiconductor device of drawing 1 ] and 
drawing 1 1 were formed in a defect's semiconductor device are the flow chart of the production process in the 
semiconductor device of drawing 1 . 

[0021] In the gestalt of this operation, a semiconductor device 1 consists of BGA (Ball Grid Array) which is one of 
the surface mount form packages, and is formed by the MAP method. 

[0022] As this semiconductor device 1 is shown in drawing 1 and drawing 2 , the printed-circuit board 2 which 
consists of a glass epoxy resin etc. is formed. Except a printed circuit board is sufficient as a printed-circuit 
board 2, for example, you may make it constitute it here using tape substrates, such as polyimide. 
[0023] The semiconductor chip 4 is carried in the principal plane (semiconductor chip loading side) center section 
of the printed-circuit board 2 through the binders 3, such as insulating resin. In the principal plane of a printed- 
circuit board 2, bonding electrode 2a and a circuit pattern are formed near [ where a semiconductor chip 4 
counters ] the periphery of two sides. 

[0024] Electrode 2b for connection ( drawing 4 ) arranged in the shape of an array and a circuit pattern are 
formed in the rear face of a printed-circuit board 2. Bonding electrode 2a and electrode 2b for connection are 
electrically connected by the circuit pattern formed in both sides of a printed-circuit board, the through hole, etc. 
[0025] Moreover, two or more solder bumps (external electrode) 5 who consist of globular form solder are formed 
in electrode 2b for connection of printed-circuit board 2 rear face, respectively^ These solder bump 5 is .arranged 
in the shape of [ which is constituted by a multi-line / two or more trains (here two line x2 train) on the rear face 
of a printed-circuit board 2 ] an array, as shown in drawing 3 . 

[0026] Furthermore, near the core of printed-circuit board 2 rear face, the rectangle-like patterns 6 and 7 for 
defect discernment (defect discernment display) are formed. The patterns 6 and 7 for these defect discernment 
consist of a configuration that gilding was given to the circuit pattern formed in the printed-circuit board 2. 
[0027] The patterns 6 and 7 for these defect discernment are patterns for a display which identify the defect of a 
semiconductor device 1 . The pattern 6 for defect discernment located in the left-hand side of drawing 3 is a 
viewing area by which marking is carried out in the case of the printed-circuit board 2 with poor wiring, and when 
the pattern 7 for defect discernment located in right-hand side is set like an assembler and a defect occurs, it is 
a viewing area by which marking is carried out. 

[0028] Marking of defect discernment is performed to the patterns 6 and 7 for these defect discernment by 
applying ink etc. to either of these patterns 6 and 7 for defect discernment. Moreover, marking of defect 
discernment may give a crack to the patterns 6 and 7 for defect discernment by a cutter etc. in addition to 
spreading of ink, or you may make it remove this pattern 6 for defect discernment, and 7 itself. 
[0029] As shown in drawing 1 and drawing 2 , two or more electrode (surface electrode) 4a is formed in the 
principal plane of a semiconductor chip 4 near the periphery section of this semiconductor chip 4. As for these 
electrode 4a, predetermined bonding electrode 2a is connected through the bonding wire (connection member) 8, 
respectively. 

[0030] And the closure of the bonding electrode 2a circumference of these semiconductor chips 4 and a printed- 
circuit board 2 and the bonding wire 8 is carried out with closure resin 9, and the package (closure section) is 
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'formed. 

10031 1 Furthermore, in case a semiconductor device 1 is mounted in the print mounting substrate ;vhieh mounts 
electronic parts etc., the polymerization of the solder bump 5 is carried out to electrodes, such as a land formed 
in this print mounting substrate 2, she is carried in them, and it connects with them electrically by performing a 
reflow. 

[0032] Next, the explanatory view of the pattern [ in / production process / of the semiconductor device 1 in the 
gestalt of this operation / the explanatory view of the production process of drawing 1 - drawing 3 and drawing 4 
- drawing 10 , and the semiconductor device of the defect of drawing 1 1 ] for defect discernment and drawing It 
explains using a flow chart. 

[0033] First, the semiconductor chip 4 carried in the picking substrate 10 and this many picking substrate 10 is 
prepared (step S101). [ many ] As a large number are shown in the picking substrate 10 at drawing 4 , this device 
field 10a by which matrix arrangement of the plurality was carried out, and dicing line 10b which separates these 
device field 1 0a are formed, and the package mold by which resin mold is carried out to a package in the state of 
a wrap in these two or more device field 10a is given. 

[0034] Dicing line 10b is the device field 10a part which becomes a pair, and a field which separates many picking 
substrates 10 and device field 10a parts. Bonding electrode 2a mentioned above, a circuit pattern, a through hole, 
electrode 2b for connection, the patterns 6 and 7 for defect discernment, etc. are fabricated by device field 10a, 
respectively, and after carrying out dicing and being piece[ of an individual ]Hzed, it becomes the printed-circuit 
board 2 ( drawing 1 ) mentioned above. 

[0035] Moreover, the mark for defect discernment of the seal which prevents that a semiconductor chip 4 is 
carried is beforehand formed in the prepared chip loading side of device field 1 0a of the defect whom poor wiring 
generated [ in / in large numbers / the picking substrate 10 1 and marking in ink etc. is beforehand performed to 
the pattern 6 for defect discernment in the opposite side (forming face of electrode 2b for connection). 
[0036] And a binder 3 is applied to the semiconductor chip loading side of all device field 10a except device field 
1 0a by which marking was performed to the pattern 6 for defect discernment, respectively, as shown in drawing 5 t 
a semiconductor chip 4 is carried and adhesion immobilization is carried out (step S102). 

[0037] Then, as shown in drawing 6 , electrode 4a of a semiconductor chip 4 and bonding electrode 2a formed in 
the picking substrate 10 are joined by the bonding wire 8, respectively, and it connects electrically (step S103). 
[ much ] 

[0038] Termination of wirebonding conducts visual inspection which detects a poor assembly, such as a faulty 
connection of a bonding wire 8, and an open circuit or a location gap of a semiconductor chip 4, (step S104). 
[0039] When a defect is discovered in this visual inspection, as shown in (step S105) and drawing 7 , ink etc. is 
applied to the pattern 7 for defect discernment currently formed in the solder bump forming face of device field 

J0a r and marking for defect discernment is performed (stepi>106X ■ . 

[0040] And after visual inspection is completed,. as shown in drawing 8 , package mold is performed using the mold 
metal mold for transfer molds (step S107), a semiconductor chip 4 and a bonding wire 8 are closed with closure 
resin 9, mold resin is stiffened, and the package mold section (package closure section) 1 1 is formed. In addition, 
as mold resin, the thermosetting resin of an epoxy system etc. is used, for example. 

[0041] After the package mold section 1 1 is formed, visual inspection which inspects poor mold is conducted 
(step S108). When a defect is discovered in this visual inspection, ink etc. is applied to the pattern 7 for defect 
discernment currently formed in device field 10a of the corresponding defect like processing of (step S109) and 
step S106, and marking of defect discernment is performed (step S1 10). 

[0042] Then, as shown in drawing 9 , the solder bump 5 is formed in electrode 2b for connection ( drawing 4 ) 
currently formed in the rear face of the picking substrate 10, respectively (step S1 1 1). [ much ] 
[0043] The solder bump 5 turns caudad the semiconductor chip 4 loading side of the many picking substrate 10, 
arranges the fixture for ball loading which carried out vacuum adsorption maintenance of two or more solder 
bumps 5 to the upper part, and carries and forms a large number in the electrode for connection on each device 
field 10a from the upper part of the picking substrate 10. 

[0044] Visual inspection of whether there is any defect in this solder bump's 5 formation is carried out after these 
solder bumps 5 formation (step S1 12). When a defect is discovered by this visual inspection, ink etc. is applied to 
the pattern 7 for defect discernment currently formed in device field 1 0a of the corresponding defect like 
processing of (step S113) and steps S106 and S110, and marking of defect discernment is performed (step S114). 
[0045] And along with dicing line 10b of the picking substrate 10, a majority of each device field 10a is piece[ of 
an individual ]-ized. In this case, as shown in drawing 10 , this package mold section 1 1 is divided and piece[ of an 
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individual "/ \zed by the dicing using the blade B which is a cutting cutting edge fer dicing istep S!15}, and each 
package is formed. 

[0046] Then, visual inspection of the piece! of an individual ]Hzed package is conducted Cstep SITS), when a 
defect is discovered by this visual inspection, ink etc. is applied to the pattern 7 for defect discernment currently 
formed in device field 10a of the corresponding defect like processing of (step SI 17) and steps SI 06, S110, and 
S1 14, and marking of defect discernment is performed (step S1 18). 

[0047] After being piece[ of an individual ]-ized, a semiconductor device 1 is sorted out by an excellent article 
and the defective (step S1 19), and a semiconductor device 1 completes it (step S120). 

[0048] Here, since marking in ink is performed to either of the patterns 6 and 7 for defect discernment formed in 
the printed-circuit board 2 as shown in a defect's semiconductor device 1 at drawing 1 1 , in the case of sorting, 
this semiconductor device t is sorted out by checking one marking of the patterns 6 and 7 for defect discernment 
formed in the semiconductor device 1 . 

[0049] Thereby, according to the gestalt of this operation, only the semiconductor device which became the 
defect of the picking substrate 10 and a poor assembly can be removed efficiently in a short time, and the 
manufacturing cost of a semiconductor device 1 can be made small. 

[0050] Moreover, since many defects by the picking substrate 10 and defects by an assembly process etc. can be 
distinguished easily, failure analysis of the semiconductor device which became a defect can be made easy. 
[0051] Moreover, although considered as the configuration which formed two patterns 6 and 7 for defect 
discernment in which a large number are assembled with the defect of the picking substrate 10, and the defect of 
a process is shown in the electrode 2b forming face side for connection of a printed-circuit board 2 with the 
gestatt of this operation, six patterns 12-17 for defect discernment are formed in semiconductor device 1a, and 
you may enable it to distinguish a defect process in a detail more, as shown in drawing 13 and drawing 1 4 . 
[0052] The pattern 12 for defect discernment (1st defect discernment display) is a pattern by which marking is 
carried out in the case of a poor substrate, such as poor wiring. Marking of the pattern 13 for defect discernment 
(2nd defect discernment display) is carried out in the case of the defect at the time of chip bonding, such as a 
chip location gap, and marking of the pattern 14 for defect discernment (3rd defect discernment display) is carried 
out in the case of the defect of wirebonding, such as a faulty connection of a bonding wire. 

[0053] Furthermore, the pattern 15 for defect discernment (4th defect discernment display) is a pattern by which 
marking is carried out in the case of poor formation of the package mold section. Marking of the pattern 1 6 for 
defect discernment (5th defect discernment display) is carried out in the case of the solder bump's 5 poor 
formation. 

[0054] The pattern 17 for defect discernment (6th defect discernment display) is a pattern by which marking is 
carried out, when the poor package formation at the time of dicing occurs. And marking of the patterns 12-17 for 

these defect discernment is carried.out by giving a crack by a. cutter etc. or. applying.ink etc.- 

[0055] Since the defect like an assembler can be displayed in more detail, while being able to remove a defect's 
semiconductor device efficiently by that cause in a short time, failure analysis can be performed more easily. 
[0056] As mentioned above, although invention made by this invention person was concretely explained based on 
the gestalt of implementation of invention, it cannot be overemphasized that it can change variously in the range 
which this invention is not limited to the gestalt of said operation, and does not deviate from the summary. 
[0057] For example, although considered as the configuration which prepared the pattern for defect discernment 
near the center section by the side of the electrode forming face for connection in a semiconductor device with 
the gestalt of said operation, as the patterns 6 and 7 for these defect discernment formed in a semiconductor 
device 1 are shown in drawing 15 , if this electrode 2b for connection is not contacted, a location, a configuration, 
etc. which are formed do not ask near the periphery section of a printed-circuit board 2 etc. 
[0058] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated by this application is explained briefly. 

[0059] (1) Since only many semiconductor devices of the defect of a picking substrate and a poor assembly can 
be removed efficiently in a short time, the manufacturing cost of a semiconductor device can be made small. 
[0060] (2) Since a large number can be assembled with the defect of a picking substrate and the defect in a 
process can be distinguished easily, failure analysis of the semiconductor device which became a defect can be 
performed easily and efficiently. 

[Translation done.] 
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JPQ and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the semiconductor device by the gestalt of 1 operation of this invention. 
[Drawing 2] It is an appearance perspective view in the semiconductor device of drawing 1 . 
[Drawing 3] It is the bottom view of the semiconductor device of drawing 1 . 

[Drawing 4] It is the explanatory view of the production process in the semiconductor device of drawing 1 . 
[Drawing 5] It is the explanatory view of the production process of the semiconductor device following drawing 4 . 
[Drawing 6] It is the explanatory view of the production process of the semiconductor device following drawing 5 . 
[Drawing 7] It is the explanatory view of the production process of the semiconductor device following drawing 6 . 
[Drawing 8] It is the explanatory view of the production process of the semiconductor device following drawing 7 . 
[Drawing 9] It is the explanatory view of the production process of the semiconductor device following drawing 8 . 
[Drawing 1 0] It is the explanatory view of the production process of the semiconductor device following drawing 

9 . 

[Drawing 1 1] It is the explanatory view having shown the example of a display of the pattern for defect 
discernment formed in a defect's semiconductor device. 

[Drawing 1 2] It is the flow chart of the production process in the semiconductor device of drawing 1 . 

[Drawing 1 3] It is the bottom view of a semiconductor device in which the pattern for defect discernment by the 

gestalt of other operations of this invention was prepared. 

[Drawing 1 4] It is the expansion explanatory view of the pattern for defect discernment in the semiconductor 
device of drawing 13 . 

[Drawing 1 5] It is the bottom view of a semiconductor device in which the pattern for defect discernment by the 
gestalt of other operations of this invention was prepared. 
[Description of Notations] 

1 Semiconductor Device 
1a Semiconductor device 

2 Printed-circuit Board . . 

2a Bonding electrode 

2b The electrode for connection 

3 Binder 

4 Semiconductor Chip 

4a Electrode (surface electrode) 

5 Solder Bump (External Electrode) 

6 7 Pattern for defect discernment (defect discernment display) 
8 Bonding Wire 9 (Connection Member) Closure Resin 

1 0 It is Picking Substrate in Large Numbers. 
10a Device field 

10b Dicing line 

1 1 Package Mold Section (Package Closure Section) 

12 Pattern for Defect Discernment (1st Defect Discernment Display) 

13 Pattern for Defect Discernment (2nd Defect Discernment Display) 

14 Pattern for Defect Discernment (3rd Defect Discernment Display) 

15 Pattern for Defect Discernment (4th Defect Discernment Display) 

16 Pattern for Defect Discernment (5th Defect Discernment Display) 

1 7 Pattern for Defect Discernment (6th Defect Discernment Display) 

[Translation done.] 
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